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1 . AUTHORITY . 

a.  AR  40-5,  Health  and  Environment,  25  September  1974. 

b.  Letter,  DRXDO-ASD,  Harry  Diamond  Laboratories,  11  August  1976. 

subject:  Safety  Evaluation  of  Helium-Neon  Laser  Signalling  and 

Beacon  Devices,  and  indorsements  thereto. 

2 . REFERENCES . 

a.  AR  10-5,  Organization  and  Functions,  Department  of  the  Army, 

1 April  1975. 

b.  AR  40-46,  Control  of  Health  Hazards  from  Lasers  and  Other  High 
Intensity  Optical  Sources,  6 February  1974. 

c.  TB  MED  279,  Control  of  Hazards  to  Health  from  Laser  Radiation, 
30  May  1975. 

d.  Letter,  HSE-RL,  this  Agency,  16  September  1976,  subject: 
Preliminary  Hazard  Analysis  of  Laser  Instrumentation  Beacon  Developed 
for  Operational  Test  and  Evaluation  Agency  (OTEA) . 

3.  PURPOSE.  To  evaluate  potential  health  hazards  associated  with  the 
use  of  the  visual  signaller  developed  for  the  82d  Airborne  Division  and 
to  make  recommendations  designed  to  limit  exposure  of  personnel  to 
potentially  hazardous  radiation  from  this  device. 

4 . GENERAL . 


a.  Background . The  Electro-Optics  Systems  Branch  of  the  Harry 
Diamond  Laboratories  constructed  several  visual  signallers  for  the 
82d  Airborne  Division.  The  systems  each  consisted  of  the  Metrologic 
model  620  helium-neon  laser  mounted  on  simple  camera  tripods.  These 
devices  are  equipped  with  an  electro-optic  shutter  such  that  the  output 
beam  can  be  coded  by  a telegraph  key.  The  signaller  was  designed  to 


communicate  with  an  observer  located  between  0.4  to  10  km 
from  the  device. 
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b.  Inventory.  Two  units  were  constructed  by  Harry  Diamond  Laboratories 
at  the  time  of  this  study.  These  signallers  were  delivered  to 

Fort  Bragg  on  28  October  1976. 

c.  Instrumentation . 

(1)  EG&G  Model  580  Radiometer  System  with  Model  22A  Detector  Head. 

(2)  United  Detector  Technology  Model  40X  Optometer. 

(3)  Scientech  Model  362  Disk  Calorimeter. 

(4)  Tektronix  Model  7633  Storage  Oscilloscope. 

d.  Radiometric  Terms  and  Units.  The  Appendix  provides  a table  of  the 
radiometric  terms  and  units  utilized  in  this  report. 

5.  FINDINGS. 

a.  Laser  Parameters.  Eight  Metrologic  model  620  helium-neon  lasers 
were  measured  on  16  September  1976  at  the  US  Army  Environmental  Hygiene 
Agency.  These  lasers  were  used  to  construct  laser  instrumentation  beacons 
for  OTEA  (see  paragraph  2d) . This  type  of  laser  was  also  used  for  the 
visual  signaller.  Additional  measurements  were  made  upon  one  signaller 
laser  at  Harry  Diamond  Laboratories  on  26  October  1976.  The  following 
output  parameters  were  obtained: 

(1)  Wavelength:  632.8  nm. 

(2)  Radiant  Power:  The  continuous  output  power  was  between 

0.51  mW  and  0.97  mW. 

(3)  Duty  Cycle:  Estimated  at  50  percent  or  less. 

(4)  Laser  Classification:  Class  II,  low  power  lasers. 

(5)  Emergent  Beam  Diameter:  Approximately  0.12  cm. 

(6)  Effective  Beam  Divergence:  1 mrad  at  1/e-peak-irradiance-points 

measured  (1.4  mrad  at  90  percent  power  specified). 

(7)  Polarization:  Random. 

b.  System  Safety.  A mechanical  beam  shutter  was  present  on  the 
completed  units.  A Class  II  warning  label  was  present  on  the  lasers  as 
supplied  by  Metrologic.  The  signallers  will  be  tripod  mounted  for  stable 
pointing  of  the  beam. 
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6.  DISCUSSION. 


a.  Protection  Standards.  The  potential  hazard  from  the  visual 
signallers  is  limited  to  the  unprotected  eyes  of  individuals  staring  into 
the  beam  for  periods  greater  than  0.25  s at  close  range.  The  protection 
standards  for  momentary  viewing  of  a continuous  visible  laser  is  1 mW 
through  a 7-mm  pupillary  aperture  within  the  blink  response  of  the  eye. 

Since  none  of  the  lasers  exceeded  1 mW,  they  do  not  pose  a momentary 
viewing  hazard.  Long-term  purposeful  staring  into  the  beam  (to  8 hours) 
reduces  the  permissible  level  to  1 yW/cm2  averaged  over  a 7-mm  aperture. 
Beyond  360  m from  the  laser  the  irradiance  was  below  1 yW/cm2  for  intrabeam 
viewing  without  an  optical  instrument.  Viewing  the  beam  through  13-power 
optics  would  theoretically  extend  this  caution  range  to  about  4.6  km. 

The  signallers  are  not  intended  to  be  used  for  periods  sufficient  to  generate 
a concern  over  long-term  staring  at  the  source. 

b.  Other  Standards.  The  signallers  conform  with  the  Bureau  of 
Radiological  Health  laser  performance  standards  [Title  21,  Code  of  Federal 
Regulations  (CFR) , 1976  ed. , Part  1040,  Performance  Standards  for  Light- 
Emitting  Products ] . 

7.  CONCLUSION.  The  visual  signallers  emit  optical  radiation 
exceeding  current  protection  standards.  However,  these  devices  may  be 
operated  safely  provided  that  the  operators  are  informed  of  the  potential 
hazards  and  take  appropriate  precautions. 

8 . RECOMMENDATIONS . 


a.  Do  not  permit  unprotected  personnel  to  intentionally  (continuously 
for  periods  in  excess  of  3 hours)  stare  into  the  beam  within  360  m of 
the  laser  (or  4.6  km  through  optical  instruments).  Momentary  viewing  is 
not  considered  hazardous  even  through  optical  instruments  (paragraph  l-4a 
of  AR  40-46) . 


b.  Do  not  permit  unprotected  personnel  to  intentionally  stare  at 
the  laser  (intrabeam  viewing)  for  periods  exceeding  15  minutes  at  distances 
exceeding  100  m (or  1.5  km  through  optical  instruments)  (paragraph  l-4a 
of  AR  40-46) . 
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